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Abstract

Objective: To evaluate the effect of fibre intake on the evolution of maternal BMI
from pregnancy to postpartum and to identify dietary patterns associated with
fibre intake.
Design: Cohort study. Food intake was obtained using an FFQ. Focused principal
component analysis was used focusing on the variables: postpartum weight
retention and total dietary fibre intake. Poisson regression models with robust
variance were built in order to measure the effect of fibre intake during the
postpartum period on obesity risk.
Setting: Primary care clinics in southern Brazil.
Subjects: Pregnant women (n 370) were followed until the 5th month
postpartum.
Results: The highest contribution to fibre intake came from the consumption
of beans. Consumption of bread and rice indicated a common Brazilian food
pattern along with beans. Participants retained a median of 4?4 (interquartile
range 0?6, 7?9) kg of weight gained during pregnancy. Obesity risk, defined as an
unfavourable evolution of BMI during pregnancy and postpartum, was present
in 189 (55?1 %) women. Individual food items did not have an important effect on
weight retention. In Poisson regression adjusting for maternal age, pre-pregnancy
BMI and total gestational weight gain, inadequate postpartum fibre intake
increased obesity risk by 24 % (relative risk 5 1?24; 95 % CI 1?05, 1?47).
Conclusions: Important maternal weight retention occurred in these women.
Adequate fibre intake may reduce obesity risk in the period following childbirth.

Keywords
Postpartum BMI

Fibre intake
Maternal obesity

The postpartum period appears to be a critical period for

obesity development in women of reproductive age due

to maternal weight retention determined by a series of

interrelated factors(1,2). Gestational weight gain above the

recommendations of the Institute of Medicine (IOM) is

considered the most important predictor for postpartum

weight retention, increasing the short-, medium- and

long-term risk obesity(3–8).

Among other factors associated with postpartum weight

variation, maternal age, parity, social and demographic

factors as well as pre-pregnancy nutritional status represent

non-modifiable factors or ones that occur before preg-

nancy(1,2). Modifiable factors related to lifestyle, such as

diet, physical activity, smoking and lactation, and their

effects on the postpartum weight evolution, are still

relatively underexplored in the literature(9–12).

Maternal energy intake needs to be increased in both

pregnancy and postpartum in order to meet physiological

demands. The American Dietetic Association recommends

that food intake in pregnancy and the postpartum period

should be based on whole grains, fruit and vegetables,

aiming at meeting recommended vitamin and mineral

contents(13). Nutritional restriction is discouraged even for

obese women in the postpartum period, and methods that

emphasize a fast weight loss are not recommended(14).

Approximately 13–20 % of women do not return to their

pre-pregnancy weight, showing significant postpartum

weight retention(15–17). More than two-thirds of women

face some degree of weight retention at 6 weeks post-

partum(18). Postpartum maternal food recommendations

are based on the needs to promote breast-feeding,

but the best way to achieve the ideal maternal weight

over the postpartum period is not clear(19). The only

international postpartum weight-loss recommendation

is about 2 kg/month after the first month postpartum

for women with low or normal pre-pregnancy BMI(14).
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It is well known that a fibre-rich diet is related to weight

control and obesity prevention(20–22). Pregnant and post-

partum women should have a higher fibre intake

compared with the general adult population. The positive

effects of fibre consumption for pregnant and postpartum

women include promoting heart health and decreasing

diabetes risk and constipation effects as well as reducing

pre-eclampsia risks, together with providing nutrient-rich

food with low energy density(13,23).

For the population in general, convincing evidence

exists demonstrating the protective effect of a fibre-rich

diet against weight gain and a minimal daily fibre intake is

recommended by the ‘Global Strategy for Healthy Eating,

Physical Activity and Health’ of the WHO(24,25). It is still

not clear in the current literature whether the consump-

tion of a fibre-rich diet could help prevent postpartum

maternal weight retention. A recent finding points to a

possible protective effect. Oken et al. describe that daily

intake of fibre was associated with a protective effect on

postpartum weight retention of $5 kg (OR 5 0?72, 95 %

CI 0?56, 0?94)(1).

Based on the aforementioned, the present study aimed

to evaluate the effect of postpartum fibre intake on the

change of maternal BMI from pre-pregnancy to post-

partum, as well as to identify dietary patterns associated

with fibre intake among women assessed in the 4th–6th

month after childbirth.

Methods

Study design and sample

The ECCAGE Project (Study of Food Intake and Eating

Behaviour of Pregnant Women; the acronym is derived from

the study’s Portuguese name of Estudo do Consumo e do

Comportamento Alimentar em Gestantes) is a cohort study

of pregnant women enrolled in primary health-care units of

the Brazilian Unified Health System, and was conducted in

the cities of Porto Alegre and Bento Gonçalves between

2006 and 2007. The cohort consists of three phases:

(i) baseline (phase I), in which pregnant women between

the 16th and 36th pregnancy week were consecutively

enrolled in the study; (ii) the follow-up period immediately

postpartum (phase II) during which information was

obtained from medical records; and (iii) further follow-up

between the 4th and 6th postpartum months (phase III).

The present study refers to phase III, which included a

convenience sample: sixty-one out of 311 women from

Bento Gonçalves who were followed up in the 4th–6th

month postpartum and 392 out of 401 women from

Porto Alegre who were followed up in the 4th–6th month

postpartum, for a total sample of 453 women.

In these phases, women had an evaluation of their

current weight, as well as a retrospective evaluation of

weight variation before, during and after pregnancy, in

order to verify maternal weight retention and BMI

evolution in the 4th–6th month postpartum. Additionally,

a measurement of food consumption during the post-

partum period was accessed by means of an FFQ.

In a previous paper, information regarding the metho-

dology of all study phases was comprehensively described,

including interview logistics, measurement of socio-

demographic variables and maternal eating habits, weight

and height measurements, and quality control(26). The

study flowchart is shown in Fig. 1.

Exclusion criteria were: twin pregnancy; lack of

postpartum weight retention data; and implausible data

for weight retention (below 210 kg or above 20 kg),

daily energy consumption (.25 105 kJ/d)(19) or daily

consumption of fruits and vegetables, as standardized

according to the Food Guide for the Brazilian Population

(.16 portions/d)(27,28) (Fig. 1).

The study was conducted according to the guidelines

laid down in the Declaration of Helsinki and all procedures

involving human subjects/patients were approved by the

Committee for Ethical Research of the Universidade Federal

do Rio Grande do Sul, of the Health Center of Escola

Murialdo and by the Municipal Health Departments of

Porto Alegre and Bento Gonçalves. Informed consent was

signed by all pregnant women who agreed to participate in

the study.

Main predicting variables – fibre intake and

gestational weight gain

An FFQ previously validated for pregnant women(29) was

used to evaluate food consumption. This instrument

comprises eight consumption frequency options, varying

from ‘more than three times a day’ to ‘never or nearly

never’. The list contains eighty-eight food items for which

standardized portions of household measures or food

units evaluating the consumed quantity are offered.

Estimates of fibre (g/d) and energy consumption (kJ/d),

based on the FFQ, were obtained by summing estimates

of fibre and energy consumption from each food, these

being calculated as: consumption estimate 5 consumption

frequency/d 3 portion size 3 number of portions 3 (portion

nutrient/portion size)(30,31).

Determination of the quantity in grams of a standar-

dized portion was done using the Brazilian Table for

Evaluation of Food Consumption in Household Mea-

surements(32). Food not contemplated in this table was

weighed or measured in order to obtain a default value in

grams. The Brazilian Food Composition Table(33) was

used as a reference to obtain the food’s nutritional com-

position (energy value and value in grams, milligrams or

micrograms of macro- and micronutrients). A second

food composition table, the Food Composition Table:

A Support for Nutritional Decision(34), was consulted

when any food appearing in the FFQ or any nutrient

under investigation was not considered in the Brazilian

Food Composition Table. Food labels were consulted only

as a third option to obtain nutritional information.
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Food items were separated by food groups according

to their description in the Food Guide for the Brazilian

Population(28), permitting estimation of the number of

portions of fruits and vegetables consumed daily.

In order to evaluate fibre intake adequacy at the

4th–6th month postpartum, the Adequate Intake recom-

mendation of the Dietary Reference Intakes was used,

which recommends consumption of at least 29 g fibre/d

in the postpartum period. Women who were breast-

feeding were classified as having ‘reached’ or ‘not having

reached’ the recommendation of 29 g fibre/d. Mothers who

were no longer breast-feeding were classified according to

the Adequate Intake value for fibre recommended for adult

women (25 g/d). The same logic was used for the classi-

fication of maternal energy consumption adequacy. Since

there are no Brazilian guidelines on intake of fibre during

lactation, the American ones were employed(13).

Total gestational weight gain was calculated as the

difference between the weight at the end of pregnancy

obtained from medical records (phase II) and the reported

780 pregnant women
consecutively enrolled

Phase I: 712 interviews between the
16th and 36th gestational week

Phase II: 695 registries of
medical records with prenatal

information 

68 refusals (8·7 %)

Exclusions:
4 twin pregnancies

7 abortions
3 neonatal deaths

3 registries of medical
records not found

Phase III: 423 interviews at
5th postpartum month

Of 453 women successfully
contacted, 25 were lost to

follow up (9 refusals and 16
not found), 4 had twin

pregnancies and 1 infant
death

370 women with fibre intake
and postpartum weight

retention data

No weight retention data*
(n 15)
Weight retention < –10 kg or
>20 kg (n 13)
Energy consumption >25 104
kJ/d* (n 17)
Fruit and vegetable
consumption >16 portions/d
(n 14) 

Fig. 1 Flowchart showing participants in the study. *Two excluded women were simultaneously without weight retention data and
consumed .25 104 kJ/d or .16 portions of fruits and vegetables/d; four excluded women simultaneously consumed .25 104 kJ/d
and .16 portions of fruits and vegetables/d
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pre-pregnancy weight (phase I). Final pregnancy weight

was considered as the last weight recorded at most two

weeks before delivery. Pregnant women whose weight

was not registered during the last two weeks before

delivery had their values attributed using the simple

imputation method, which is, multiplying the weekly

weight gain average (adopting the first weight recorded

from the second trimester as the basal component) by the

number of weeks between the last weight registered

during the prenatal period and childbirth. Pregnant

women who had no weight registry beyond the 28th

week were excluded. Further details regarding gestational

weight gain were previously published(35).

Total weight gain was classified according to the 2009

IOM recommendations. Total weight gain between 12?5

and 18?0 kg was considered adequate for women with

pre-pregnancy BMI below 18?5 kg/m2, between 11?5 and

16?0 kg for women with pre-pregnancy BMI between

18?5 and 24?9 kg/m2, and between 7?0 and 11?5 kg/m2 for

women with pre-pregnancy BMI between 25?0 and

29?9 kg/m2. Total weight gain between 5?0 and 9?0 kg was

considered appropriate when pre-pregnancy BMI was

higher than or equal to 30?0 kg/m2(9).

Outcome variable – weight retention and BMI

evolution from pre-pregnancy to postpartum

Participants reported their pre-pregnancy weight in

phase I of the study. In phase III, weight was measured

by a trained interviewer according to a standardized

protocol(26). Weight retention (kg) was defined as the

difference between measured phase III maternal weight

and reported pre-pregnancy weight.

The outcome – obesity risk – was defined to indicate

an unfavourable evolution of BMI from pre-pregnancy

to 4th–6th month postpartum. This risk was present with

the following:

1. Change from a normal weight pre-pregnancy to

overweight or obesity in postpartum;

2. Change from pre-pregnancy overweight to obesity in

postpartum;

3. Change from class I obesity pre-pregnancy to class II

obesity in postpartum;

4. Change from class II obesity pre-pregnancy to class III

obesity in postpartum;

5. Weight gain among women who reported pre-

pregnancy overweight or obesity but not enough to

alter nutritional status in postpartum;

6. Weight loss among women who reported pre-pregnancy

overweight or obesity but not enough to alter nutritional

status in postpartum.

Covariates

The sociodemographic covariates were maternal age

(#19 years, 20–29 years and $30 years), years of

schooling (#4 years, 5–8 years and $9 years), family

income (expressed in minimum monthly wages, one

minimum wage being equivalent to $US 175/month;

categorized as #1 minimum wage, .1 and ,3 minimum

wages and $3 minimum wages), marital status (married,

living with a partner, single/separated/divorced) and

parity (primiparous and multiparous). Behavioural and

nutritional covariates were also included in the following

categories: smoking (smoker or non-smoker), breast-

feeding (exclusive breast-feeding, non-exclusive and

no breast-feeding), pre-pregnancy BMI (classification

according to IOM 2009) and energy consumption (has

reached or has not reached the recommendations

according to the Dietary Reference Intakes). The post-

partum follow-up was categorized into ‘four months’ and

‘five to six months’.

Statistical analysis

Participants’ characteristics were described by absolute

and relative frequencies and Pearson’s x2 test was used

to test the association with obesity risk. Continuous

variables were described as mean and standard deviation,

or median and interquartile range (IQR; 25th percentile,

75th percentile), unless otherwise stated.

Focused principal component analysis (FPCA) was used

to investigate the relationship between maternal weight

retention and food consumption as well as the relation-

ships among food items. This method was also used to

investigate which foods had a stronger relationship with

dietary fibre intake, as well as to characterize food patterns

formed by the consumption of such foods(36,37).

For the FPCA a list of nineteen selected foods items,

among the eighty-eight listed in the FFQ, were correlated

with fibre intake and with postpartum weight retention.

Low-glycaemic-index foods, fibre-source foods belonging

to the fruit and vegetable groups and the food items rice

and bread were included because they were consumed

at least twice daily by more than 50 % of the sample.

Foods not consumed by at least 75 % of the sample were

excluded.

In the FPCA, correlations are represented as concentric

circles, in which circles with a smaller radius indicate

stronger correlations. The outcome variable (fibre intake or

postpartum weight retention) is listed at the centre of the

circle. Positive correlations were plotted using symbols

and negative ones with J symbols. This analysis was

carried out in the R program (R Development Core Team,

2008) through the psy library(36).

Poisson regression models with robust variance were

built in order to measure the effect of fibre intake during

the postpartum period on obesity risk. Adjusted models

included covariates with P # 0?20 in the univariate analysis.

Covariates (age, schooling, monthly family income, parity,

pre-pregnancy BMI, gestational weight gain, energy intake

and postpartum follow-up time) were included as con-

tinuous variables in the multivariate model in order to

increase power, whereby only variables with P , 0?05
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Table 1 Sociodemographic, behavioural and maternal nutrition factors in the postpartum period associated with obesity risk among women
of two cities in southern Brazil (n 370), ECCAGE cohort study, 2006–2007

Obesity risk*

Total No (n 181; 48?9 %) Yes (n 189; 51?1 %)

Variable n % n % n % P value-

Age (years) ,0?001
#19 87 23?5 66 36?5 21 11?1
20–29 198 53?5 91 50?3 107 56?6
$30 85 23?0 24 13?3 61 32?3

Schooling (years) 0?060
0–4 48 13?0 16 8?8 32 16?9
5–8 177 47?8 93 51?4 84 44?4
$9 145 39?2 72 39?8 73 38?6

Monthly family income (MW)-

-

0?213
,1 115 31?1 62 34?3 53 28?0
1–3 177 47?8 87 48?1 90 47?6
.3 78 21?1 32 17?7 46 24?3

Parity ,0?001
Primiparous 156 42?2 99 54?7 57 30?2
Multiparous 214 57?8 82 45?3 132 69?8

Marital status 0?021
Married 77 20?8 28 15?5 49 25?9
Living with the partner 214 57?8 107 59?1 107 56?6
Single/separated/divorced 79 21?4 46 25?4 33 17?5

Smoking 0?924
Yes 101 27?3 49 27?1 52 27?5
No 269 72?7 132 72?9 137 72?5

Breast-feeding 0?690
No 88 23?8 40 22?1 48 25?4
Non-exclusive 221 59?7 112 61?9 109 57?7
Exclusive 61 16?5 29 16?0 32 16?9

Pre-pregnancy BMI (kg/m2) ,0?001
,18?5 17 4?6 17 9?4 0 0?0
18?5–24?9 224 60?5 155 85?6 69 36?5
25?0–29?9 78 21?1 4 2?2 74 39?2
$30?0 51 13?8 5 2?8 46 24?3

Gestational weight gainy ,0?001
Insufficient 87 23?5 66 36?5 21 11?1
Adequate 106 28?6 60 33?1 46 24?3
Excessive 177 47?8 55 30?4 122 64?6

Fibre intakeJ 0?018
Below recommendations 85 23?0 32 17?7 53 28?0
According to recommendations 285 77?0 149 82?3 136 72?0

White rice (g/d) 0?449
1st quartile (49?7, 19?2) 76 20?5 34 18?8 42 22?2
4th quartile (237?1, 59?0) 99 26?8 50 27?6 49 25?9

Beans (g/d) 0?034
1st quartile (31?6, 24?9) 92 24?9 42 23?2 50 26?5
4th quartile (620?5, 375?6) 81 21?9 50 27?6 31 16?4

White bread (g/d) 0?289
1st quartile (22?54, 21?5) 102 27?6 48 26?5 54 28?6
4th quartile (345?2, 88?7) 63 17?0 35 19?3 28 14?8

Energy consumptionJ 0?066
Below recommendations 161 43?5 70 38?7 91 48?1
According to recommendations 209 56?5 111 61?3 98 51?9

Postpartum follow-up timez 0?930
4 months 157 42?5 77 42?8 80 42?3
5–6 months 212 57?5 103 57?2 109 57?6

*Obesity risk – evolution of BMI from pre-pregnancy to 4th–6th month postpartum: change from a normal weight pre-pregnancy to overweight or obesity in
postpartum, from overweight pre-pregnancy to obesity in postpartum, from class I obesity pre-pregnancy to class II obesity in postpartum, from class II obesity
pre-pregnancy to class III obesity in postpartum, weight gain among women who reported pre-pregnancy overweight or obese but not enough to alter
nutritional status in postpartum, weight loss among women who reported pre-pregnancy overweight or obesity but not enough to alter nutritional status in
postpartum.
-Pearson’s x2 test.
-

-

MW 5 minimum wages (equivalent to $US 175/month).
yTotal gestational weight gain classification according to the US Institute of Medicine (2009)(9).
JFibre or energy recommendations according to Dietary Reference Intakes, considering breast-feeding or non-breast-feeding women (Institute of Medicine
(2005)(23) and American Dietetic Association (2008)(13)).
zThirteen per cent of the sample were interviewed at the beginning of the sixth postpartum month.
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were kept in the final model. Results were described as

relative risks (RR) and 95% confidence intervals. The SPSS

statistical software package version 18 was used.

Results

Mean age of participants was 24?8 (SD 6?0) years, average

schooling was 7?7 (SD 2?8) years and average monthly

family income was $US 430?7 (SD $US 338?3). Mean post-

partum follow-up time was 4?7 (0?6) months and 87% of

the interviews took place until the fifth postpartum month.

Average pre-pregnancy BMI was 24?4 (SD 4?6) kg/m2 and

the total gestational weight gain was 14?2 (SD 6?2) kg. Other

social, demographic, behavioural and maternal nutrition

features of the total sample, stratified by obesity risk,

are described in Table 1. Variables significantly associated

with obesity risk were maternal age, parity, marital status,

pre-pregnancy BMI, total gestational weight gain, fibre and

bean intakes in phase III (all P , 0?001 except for marital

status, fibre and bean intakes, where P 5 0?021, 0?018 and

0?034, respectively; Table 1).

Median postpartum maternal weight retention was

4?4 (IQR 0?6, 7?9) kg. Obesity risk incidence, according

to BMI evolution in the postpartum period (n 189), was

51?1 % (95 % CI 46?0, 56?2 %). Figure 2 shows cohort

participants stratified by obesity risk category.

The median daily energy intake postpartum was 11 950

(IQR 9037, 15 347) kJ/d. The percentage of total energy

intake arising from dietary carbohydrates was 63?6 %

(SD 10?1 %); from proteins, 15?4 % (SD 2?9 %); and from

fats, 23?6 % (SD 5?7 %). Median fibre intake was 42 (IQR

28?9, 55?4) g/d, with 77 % (95 % CI 72?7, 81?3 %) ingesting

a quantity greater than or equal to the recommended

minimum.

Figure 3 represents the FPCA centred on the fibre intake

variable, showing the correlations between selected food

items in the FFQ and total dietary fibre quantity. Beans

were the food that showed the strongest correlation with

total fibre in the diet. On another correlation level, bread

and rice were found to significantly correlate with fibre

in the diet, indicating a common Brazilian food pattern

along with beans. Consumption of spices like onion, garlic,

tomato and red pepper, food items typically included in

the preparation of common Brazilian meals, were also

significantly correlated with dietary fibre.

Figure 4 represents the FPCA centred on the postpartum

weight retention variable, showing the correlations between

total energy value percentages of foods and maternal

weight retention. Individual food items did not impact on

postpartum weight retention. The only variable with a

significant positive correlation was white bread. This figure

shows food patterns similar to those of Fig. 3.

Table 2 shows the results for the association between

inadequate fibre intake and obesity risk. In the unadjusted

model, women who did not reach the daily recom-

mended fibre intake had an obesity risk 30 % (RR 5 1?30;

95 % CI 1?06, 1?60) higher than those who did reach the

recommended fibre intake. When adjusted for maternal

age, pre-pregnancy BMI and weight gain during preg-

nancy, the association between fibre intake and obesity

risk remained significant (RR 5 1?24; 95 % CI 1?05, 1?47).

Discussion

The present study points to a high incidence of obesity

risk, as defined by the evolution of maternal pre-pregnancy

BMI through the 4th–6th month postpartum. Less than

recommended consumption of fibre was associated with

this risk. The only specific food item shown to be corre-

lated with postpartum weight retention was white bread,

consumption frequency of which was at least twice daily in

more than 50% of the sample. Beans were the food with

the greatest daily fibre contribution to the diet, forming a

typical Brazilian food pattern together with rice and white

bread. Fruits and vegetables formed another consumption

pattern. Although representing an important potential

source of fibre, they were generally consumed in small

quantities and thus showed only a weak correlation with

the daily fibre ingestion in the present sample.

The high risk for future obesity occasioned by preg-

nancy is a cause for concern. Previous evidence shows

that excessive weight gain, above the recommendations

of the IOM, together with the failure to lose weight during

19%

8%

5%

15%

5%

49%

Fig. 2 Change from pre-pregnancy to postpartum in obesity
risk category (in clockwise order: , normal weight to
overweight or obesity; , overweight to obesity; , class I
obesity to class II obesity; , overweight or obesity with BMI
increase without changing category; , overweight or obesity
with BMI decrease without changing category; , without
obesity risk) among women of two cities in southern Brazil
(n 370), ECCAGE cohort study, 2006–2007

1408 M Drehmer et al.

https://doi.org/10.1017/S1368980012003849 Published online by Cambridge University Press

https://doi.org/10.1017/S1368980012003849


the postpartum period, are important obesity predictors

for women of reproductive age(8,38). Recent anthropometric

data from the 2008–2009 Family Budget Study are alarming

in the sense of demonstrating that weight excess is present

in 48% of the Brazilian female adult population, exceeding

the frequency of weight deficit thirteen times. Obesity,

present in 16?9% of Brazilian women, corresponds to

about one-third of these weight excess cases(39).

The literature indicates excessive gestational weight

gain as the main weight retention predictor post-

partum(6,7,38,40–42). Nevertheless, some authors stress that

the relationship between weight gain during pregnancy

and posterior postpartum weight retention may be subject

to the ‘part–whole’ bias, meaning that weight gain is a

component of weight retention and pointing to a high

correlation between these variables(2).

Weight retention after pregnancy may be physiologi-

cally more dangerous than weight changes in other life

stages because weight excess retained postpartum seems

to deposit preferentially in a central manner, increasing

the risk of insulin resistance and of cardiovascular

illness(43). Only one previous study reported a protective

effect of fibre-rich foods in reducing the risk of post-

partum weight retention(1). The present study showed

similar results by demonstrating that inadequate fibre

consumption increases obesity risk corresponding to an

unfavourable BMI evolution postpartum.

An individual analysis of the foods consumed in the

postpartum period showed that white bread was the only

food significantly correlated with maternal weight reten-

tion. To our knowledge, no other study has indicated this

association. It is important to underscore the effects of

white bread on glycaemic changes, acting as a possible

obesity cofactor(44). Foods with a high glycaemic index,

like white bread, appear to cause less satiety, more hunger

after meals and increase daily energy intake, while foods

with a high fibre content have been proposed to be more

satiating, reduce hunger and decrease energy intake(45).

When assessing specific food items in relation to their

fibre contribution in the sample’s diet, beans showed

r = 0

r = 0·2

r = 0·4

r = 0·6

r = 0·8

c7

d3

f2

c1

c6

c4
f1d8e2c2

c5

a3

Fibre

e1

e9
e8 e7

a7a1

c3

Fig. 3 Correlations of foods ( , positive correlation; J, negative correlation) with total fibre content of the diet: focused principal
component analysis among women of two cities in southern Brazil (n 370), ECCAGE cohort study, 2006–2007. Legend: a1 5 rice;
a3 5 beans; a7 5 bread; c1 5 lentils, c2 5 lettuce, c3 5 kale; c4 5 cabbage, c5 5 orange, c6 5 banana, c7 5 papaya, c8 5 apple,
d3 5 mango, e1 5 tomato, e2 5 chayote, e7 5 onion; e8 5 garlic, e9 5 red pepper; f1 5 carrot, f2 5 sugarbeet
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the strongest association. This finding confirms previous

evidence that indicates beans as a primary fibre source

in the typical Brazilian diet among adults. Of note,

beans are also an important source of Fe and, when

associated with rice, combine to represent a source of

high-quality plant protein, commonly referred to as the

‘perfect protein’(28).

This typical Brazilian eating pattern associated with fibre

intake, identified in the present is study, gave the greatest

fibre contribution to the postpartum diet, highlighting the

minimal consumption of fruits and vegetables in this low-

income population. Both national and international studies

underscore the association between low income and the

high consumption of beans, along with low consumption

e7e8
e9

e1

a3a1

r = 0

r = 0·2

r = 0·4

r = 0·6

r = 0·8

Weight retention

a7

d3

c7

c1

c8

c5
c3c4

e2

f1f2d2c2

Fig. 4 Correlations of the percentage of total energy intake of given foods ( , positive correlation; J, negative correlation) with
postpartum weight retention: focused principal component analysis among women of two cities in southern Brazil (n 370),
ECCAGE cohort study, 2006–2007. Legend: a1 5 rice; a3 5 beans; a7 5 bread; c1 5 lentils, c2 5 lettuce, c3 5 kale; c4 5 cabbage,
c5 5 orange, c6 5 banana, c7 5 papaya, c8 5 apple, d3 5 mango, e1 5 tomato, e2 5 chayote, e7 5 onion; e8 5 garlic, e9 5 red
pepper; f1 5 carrot, f2 5 sugarbeet

Table 2 Association* between fibre intake and obesity risk in postpartum among women of two cities in southern Brazil (n 370), ECCAGE
cohort study, 2006–2007

Crude analysis Model 1 Model 2

Fibre intake RR 95 % CI RR 95 % CI RR 95 % CI

Below recommendations- 1?30 1?06, 1?60 1?32 1?10, 1?60 1?24 1?05, 1?47
Within recommendations 1?00 Ref. 1?00 Ref. 1?00 Ref.

Ref., referent category.
Model 1: adjusted for to maternal age, pre-pregnancy BMI. Model 2: Model 1 1 total gestational weight gain.
*Adjusted through Poisson regression models with robust variance.
-According to Dietary Reference Intakes (Institute of Medicine (2005)(23) and American Dietetic Association (2008)(13)).
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of fruits and vegetables(28,46–49). Nevertheless, our findings

do not allow comparisons between the reported patterns

and different income ranges, due to the homogeneity of

our sample regarding income.

Among the limitations of the present study we can

mention the inclusion of adolescent pregnant women,

which may reduce the estimates’ validity since these

women are still going through a developmental stage.

The lack of data on body fat percentage and physical

activity is another limitation since these are relevant

factors associated with postpartum weight retention(1,50).

Regarding the assessment of food consumption, the

limited ability of the FFQ to estimate real intake, as

characterized in a relative validity study comparing

FFQ and 24 h dietary recalls(29), is another limitation.

Furthermore, lactating women may overestimate food

consumption(51–53). Another limitation is the use of

reported, rather than measured, pre-pregnancy weight.

However, studies indicate a high correlation between

referred and measured weight(4,54–57).

Keeping in mind the above mentioned limitations, the

present study, the first to our knowledge in the Brazilian

context, suggests that protection against maternal weight

excess in the 4th–6th month after childbirth may be viable

by reaching the daily values of recommended fibre

intake, choosing the typical Brazilian dietary pattern that

is characterized by a high fibre content, especially due

to beans consumption. It is important to note that the

current belief (built up mainly by the media) that a

healthy diet is expensive and necessarily quite different

from the usual one, is mistaken(58).

The risk of obesity in women in reproductive age is

concerning. If dietary fibre can be a modifiable factor

related to weight control postpartum, then public policies

focusing on interventions for this specific population

should be put into practice. Commitment of the govern-

ment and of the public sector is essential to encourage,

support and protect healthy eating. The publication of an

addendum in the Food Guide for the Brazilian Population,

including a specific topic with recommendations regarding

pregnancy and postpartum, is of utmost importance, since

this stage of life represents a good opportunity for nutri-

tional education(42). Maternal nutrition not only influences

birth outcomes but ultimately impacts on the long-term

health status of the offspring(59–61).

Conclusions

Obesity risk related to weight gain or retention in the

postpartum period was shown to be high in this sample

of southern Brazilian women and represents a major

public health concern given the ongoing obesity epi-

demic. Fibre intake appears to reduce the risk of an even

worse situation. In this population, the main fibre source

is associated with the typical Brazilian meal, especially

with bean consumption. In this sense, the revival of

traditional food practices as well as the consumption of

healthy regional food, considering the cultural identity,

behavioural and affective aspects, should be encouraged.
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nutricionais e sóciodemográficos da variação do peso no
pós-parto: uma revisão da literatura. Rev Bras Saude
Matern Infant 9, 125–137.

11. Linne Y & Rossner S (2003) Interrelationships between
weight development and weight retention in subsequent
pregnancies: the SPAWN study. Acta Obstet Gynecol Scand
82, 318–325.

12. Kinnunen TI, Pasanen M, Aittasalo M et al. (2007) Reducing
postpartum weight retention – a pilot trial in primary
health care. Nutr J 6, 21.

13. American Dietetic Association (2008) Position of the
American Dietetic Association: nutrition and lifestyle for a
healthy pregnancy outcome. J Am Diet Assoc 108, 553–561.

14. Subcommittee for a Clinical Applications Guide, Institute of
Medicine, National Academy of Sciences (1992) Nutrition
During Pregnancy and Lactation: An Implementation
Guide. Washington, DC: National Academies Press.

15. Kac G, Benicio MH, Velasquez-Melendez G et al. (2004)
Nine months postpartum weight retention predictors for
Brazilian women. Public Health Nutr 7, 621–628.

16. Gunderson EP & Abrams B (1999) Epidemiology of
gestational weight gain and body weight changes after
pregnancy. Epidemiol Rev 21, 261–275.

17. Gunderson EP (2009) Childbearing and obesity in women:
weight before, during, and after pregnancy. Obstet Gynecol
Clin North Am 36, 317–332.

18. Walker LO, Sterling BS & Timmerman GM (2005) Retention
of pregnancy-related weight in the early postpartum
period: implications for women’s health services. J Obstet
Gynecol Neonatal Nurs 34, 418–427.

19. Castro MBT, Kac G, de Leon AP et al. (2009) High-protein
diet promotes a moderate postpartum weight loss in a
prospective cohort of Brazilian women. Nutrition 25,
1120–1128.

20. Lindstrom J, Peltonen M, Eriksson JG et al. (2006) High-
fibre, low-fat diet predicts long-term weight loss and
decreased type 2 diabetes risk: the Finnish Diabetes
Prevention Study. Diabetologia 49, 912–920.

21. American Dietetic Association (1997) Position of the
American Dietetic Association: health implications of
dietary fiber. J Am Diet Assoc 97, 1157–1159.

22. Bhargava A (2006) Fiber intakes and anthropometric
measures are predictors of circulating hormone, triglyceride,
and cholesterol concentrations in the women’s health trial.
J Nutr 136, 2249–2254.

23. Institute of Medicine, Food and Nutrition Board (2005)
Dietary Reference Intakes for Energy, Carbohydrate, Fiber,
Fat, Fatty Acids, Cholesterol, Protein, and Amino Acids.
Washington, DC: The National Academies Press.

24. World Health Organization (2003) Diet, Nutrition and the
Prevention of Chronic Disease. Joint FAO/WHO Expert
Consultation. WHO Technical Report Series no. 916.
Geneva: WHO.

25. Swinburn BA, Caterson I, Seidell JC et al. (2004) Diet,
nutrition and the prevention of excess weight gain and
obesity. Public Health Nutr 7, 123–146.

26. Nunes MA, Ferri C, Manzoli P et al. (2010) Nutrition, mental
health and violence: from pregnancy to postpartum cohort
of women attending primary care units in southern Brazil –
SCDBP. BMC Psychol 10, 66.

27. Buss C, Nunes MA, Camey S et al. (2009) Dietary fibre
intake of pregnant women attending general practices in
southern Brazil – the SCDBP Study. Public Health Nutr 12,
1392–1398.
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